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(57) Abstract 

A method for determining the nucleotide seance of DNA ^ 

hybridization with the marked DNA to be tested washing ^^S^^Z^S^i^ « «» u,tk of the 
single substitutions of bases in the tested DNA by ^'^^SS^t^^A^^^ with * eir 

anSyais. reconstruction of the nucleotide sequence of the MtadDNA. ^Miw^rn * JW» f hi A device for 

concen^ations providtog for the ^g^SL tJSSSSw^XSS S secured^ the latter by m«*s of a gel 
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(57) Pe$epaT 



Cnoco6 onpefleJieHMH HyKJieoTMflHoA nocJieaoBaTejibHocTPf 
flHK BKjuoHaeT $opMnpoBaHwe Hafiopa ojiwroHyKJieoTHflos , 
npoBeAenne ero rudpHTOfaaawi c MeneHHO* TecxMpyeMOi* flHK, 
otmhbky n P M ycjioBHHX aHCcouwaaHM aynJieKcos, 
pacnosHasaHMe owhohhiox saneH ocHOBaHMft b TecTMpyewo^ 
BHK no aHajinay pacnpe^ejieHws mbtkm k no pesyJibTaTaM 
aHaJinaa peKOHCTpyMposaHwe B yKJieoTi«HO« 

nocjiettOBaTeJibKOCTH TecTHpyeMOtt HHK- Elpn stom $o P MH P yK)T 
H a6op oJiMroHyKJieoTHflOB c KOHwrpaun™ 

oJiwroHyKJieoTWOB , o6ecneHKBaiomHMH saaaHHyw TeMnepaTypy 
^MCcouKauMH ^ynJieKCOB b npouecce otmmbkh. 

ycTpofccTBO m onpeflejiewf* H yioieo<m,aHOf* 
nocjieflOBaTeJibHOCTM flHK co*ep*WT nofljioacicy 1 m 
npHKoenjieHHyw k He* nocpeflCTBOM npocjiofftoi rejisi c 
tojmwho^, He npeBWinaiome^ 30 mkm, MaTpwuy 2, BKJiK>HaiomyK> 
Ha6op ojiMroHyKJieoTW^os 3a,naHHO# ^jimhw. 



HCKJUOHHTEJIbHO tfJIfl I^JIEII HH<DOPMAItfIH 
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AT ABCTpHH 

AU AacrpajtHa 

BB Bap&ifloc 

BE BenLraa 

BF BypKHHa <£aco 

BG BoJirapufl 

BJ Bchhh 

BR BpaaHjma 

CA KaHafla 

CF I^empajifcHoa^pHKaHCKafi 

Pecny&rrHKfl 

CG KOHTO 

CH IflBeHuapHff 

CI Kot jfHsyap 

CM KauepyH 

CS HexocxosaKHa 

DE TepuaHBH 

DK flamifl 



FI Ohhjwhrhh 

FR <£paHUH£ 

GA TafioH 

GB BejiHKofipirtaHHfl 

GN FBHHefl 

GR FpeuHff 

HU BeHTpua 

IT H*rajm* 

IE HpjiaHOHfl 

JP Hnotout * 

KP KopeHCKaa HapoAHO-AeMo- 

KparssecKaa Pecayfijooca 

KR KopencKa* Pecnyfamca 

LI JIicpreHnrr^H 

LK IflpH JIaBKa 

LU JI»KceM6ypr 

MC MoHaico 



TuryjifcHBix JiHcrax 6pomiop, b Kotopwx 



MG MaflaracKap 

ML MaJiH 

MR MaBpirraHHfl 

MW MaJiaBH 

NL HHflepHaHflK 

NO Hopsema 

PL rtoAbma 

RO PyMWHHH 

RU PoccuHCKaa <£eaepantxa 

SD CyflaH 

SN Geoeras 

SU CoBercKHH Co*w 

TD HaA 

TG Toro 

US GoeflHHeHHue UrraTbi 
AuepKKH 
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CnOCOB OnPEEEJIEHH* HyKflEOTMEHOtt IlOCJIEBOBATEJIbHOCTM flHK 

H yCTPORCTBO flJIH ErO OCymECTBJflEHMH 

06jiaCTI> T0XHMKM 

5 HacTOHmee M3o6peTeHMe othocmtch k odJiacTM 
MOJieieyjiapHott 6MOJiorMM f a tohhb© k cnocoSy onpeaejieHWH 
HyKJieoTMAHOfi nocjieflOBaTeJibHOCTM «HK m ycTpottcTBy 
ero ocyinecTBJieHMH. 



10 



IIpe.miiecTBiaomM^ ypoBenb tcxhmkm 



B HacTonmee BpeMa onwcaH paa MeTOflOB aHajiM3a 
HyKJieoTMOTOft nocJie^OBaTejibHOCTM h pacnosHaBawia 
ojuhhohhkx saMen ocHOBaHHfc npM noMomw rw6pnflM3auHM 
15 (Cotton R.G.H. // Biochem, 1989, V, 263, P. 1-10), 

PacnpOCTpaHeHHHMM HBJIHIOTCfl mgtoj^mkm , KOTopwe 

3aKJiK)HaK)TCH b tom f hto TecTnpyeMwtf $parMeHT JJHK 
3aKpenjiHK>T Ha MeMbpaHe m rM6p*mM3yj0T c MeneHHhiMM 
ojiwroHyKJieoTM^aMM (Wallace P,B. ( Shaffer J., Murphy 
20 R.F. | Bonner J, , Hirose T., Itakura K. // Nucleic Acid 
Res,, 1979, V. 6, p. 3543-3557). 

M3BecTeH cnocod * m ycTpoflCTBO ^jih onpe^ejieMMH 
KyiueoTKAHOft nocjieflOBaTeJibHocTM flHK (PCT/GB 89/00460 , 

1989) , BKJllOMaiOIUMft CMHT63 OJIHrOHyKJieOTMflOB Ha CTeKJIHHHOft 

25 no^JiojKKe-HOCWTeJie, npoBeaeHwe rM6pwK3auMM c 
pMHoaKTMBKO- mjim $jiyopecuseHTHO- MeneHHOft TecTHpyeMOtt 
flHK, oTMbiBKy npw ycjioBMax ^MccouwauMM ^ynTieKCOB, 
P acno3HaBaHMe HajiMHMH ohmhohhwx 3aMeH b Hccjie.nyeMOrt 
nocjieaoBaTeji&HOCTM no aHajiM3y paaworpa$HHecKoro pwcyHKa 

30 WJ1W WHTeHCMBHOCTM 4>JiyOpeCIieHUWM B OTfleJIfcHHX TOMKaX W 

peKOHCTpyMposaHMe HyKJieoTMSHOf* nocneaoBaTejibHocTM £HK 
no pesyJTBTaTaM aHajinsa. ycTpoftcTBO ajih ocymecTBJieHM* 
yKa3aHHoro cnoco6a coaepacMT no^Jio»cKy m KOBaJieHTHO 
npMKpenjieHHyio k ee noBepxHOCTM Maxpauy, cocToniuyio K3 
35 Bcero mjim Bia6paHHoro $parM6HTa Ha6opa oJinroHyKJieOTMflOB 
3a«aHHOfi flJiMHbi, npn stom yKa3aHHbie ojiwroHyKJieoTMflbi 
MoryT ynacTBOBaTb b peaKUwnx rw6pMflM3auMM - B KanecTse 
no^Jio^KM, k noBepxHOCTM KOTOpoft npMKpemisnoT 
ojiwroHyKJieoTHiibi, wcnoji&3yi0T cTexjio. 
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OflnaKO, yxasaHmri* cnoco6 h ycTpoftcTBo 

xapaKTepnayiOTCH HeBMCoxoft HycTBMTeJifcHocTfcio . BeJiHHMHa 
AeTeKTMpyeMoro cnrHajia ot MeneHHoft flHK, pacnpe*eJieHHO* 

TOJIbKO B DKOJIOHOBepXHOCTHOM CJI06 HOflJIOKKM, C HJIOmaW, 

5 saHHMaeMOi* xaxabM OTnejisHMM s^ieMeHTOM MaTpwwJ, HMeeT 
npeaeJi, o6ycJiOBJieHHHft eMXOCTBio noBepxHOCTM iio.hjkmxkm (no 
kob ajieHTHO aaKpenJieHHMM oJiKroHyxjieoTKflaM) h He moxct 
6nt£> yBeJiMMeHa 6e 3 ysejiKHeHMH win iuioma.HK 3Jie M eHTa 
MaTpHUbi hjim MyBCTBHTeJibHOCTH MeTKM. yxasaHHue 

10 HeflOCTaTKH orpaHMHHBaiOT B03M0WH0CT* MHHMaTK>pM3 SI^MM 

MaTpMUH, paspemaiomyio cnocooHocT* cnoco6a n ycTpoftcTBa, 
noBHmaioT TpeSoBama k HyecTBHTeJibHOCTM m paspeiiiawmeft 
cnocofiHOCTH aexeKTopa m yseJiMMMBaioT pacxoa peareHTOB. 
Cnoco6 rpowosflOK, Tax xax T P e6yeT b cjiynae aHaJwaa *a*e 

15 $parMeHTa TecTupyeMOft flHK npoBe*e H H* pswa 

nocjieflOBaTeJiB.HKX rH6pj<«*3cmHi*, nocJieaosaTeJibHoro 
XocHH-resMpoBaHMH *cnoji & 3yeMoa MaTpHm* o-nwroHyxJieoTHflos 
c maroM b oflHy oyxsy bo Bcex Tonxax, r«e mfipwiaamfH 
He aaex o»H03HaHHoH MH$opMai#»i o nocJieaoBaTejiBHOCTM h, 

20 cjieaoBaTeJifcHo, Ka*flhtfi pas H eo6xoflHM bh6o P hobhx 
onTHMaj«,Hbix ycnoBK* rM6 P MflM3auHM (TennepaTypH, 
KOHue H <rpami« peareHTOB h t.«.) , hto T pe6yeT npoBefleme 
«onoJiHMTeJiBHBK onepaunft k SHaHMTejiBHUX saTpaT BpeMeHH w 
peareHTOB . 

PacKpwTMe M3o6peTeHMH 

B ocHoey M3o6peTeHMH noJioaceHa 3aaa<ia nyxeM H3MeHewoi 
ycuioBMft npoBeneHUfl npoixecca vl ero xoHCTpyxTHBHoro 

30 OCymeCTBJieHUa IIOBMCHT& HyBCTBMTeJ16HOCTI> f TOHHOCTB M 

BOcnpoMSBOflMMOCTb cnocoSa M ycT P o«CTBa, ynpOCTHTb 
pacno3Ha B a H «e Tone™** MyTauntf b «yKJ»OTi«HOft 
nocJieaoBaTeJiBHOCTH . noswciiTb npoHSBOwTe^ocTb f 
coxpaTKTB flJiMTeJi&HOCTB npo tt ecca, chh«htb aaTpaw 
35 peareHTOB. 

Saflana pemeHa Tew, hto b aaHBJineMOM cnocofie 
onpefleJieHKS! HyxjteoTHflHO* nocJieflosaTeiibHocTM HHK, 
BieraotiawM $o P MK P oBa H He Hafiopa wwroHyiuieoTWXOB , 
nposefleHHe ero ru6pi«K3ain«i c MeneHHoa TecTH P yeMO« SHK, 
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OTMMBKy npH yCJIOBMHX HMCCOHWaitfiH ^ynJieKCOB f 

pacnoaHaBaHMe ojjmho mhbdc aaMeH ocHOBaiwtf b TecTwpyeMOfl 
flHK no aHajiM3y pacnpe^ejieHMH mgtkm m no pe3yj«>TaTaM 
awaJiM3a peKOHCTpyMposaHne HyKJieoTM^Hoft 

5 nocjieziOBaTej«>HOCTW flHK, corviacHO w3o6peTeHMio, $opMnpy»T 

Ha6op OJIMrOMyKJieOTMflOB C KOHL*eHTpaUMHMM 

OJiwroHyKJieoTM^ ob , oSecneHMBamraHMM 3aflaHHyio Tennepaxypy 
WCCouwauHM ^ynjieKCOB b npouecce otmmbkm . 

fljiH oOecneneHMH HantexHOro pacno3HaBaHHfl noJiHOCT£>K> 
10 KOMnjieMeHTapHbix jjynJieKcoB ot synJiexcoB c TOHenHMMM 

MyTaUMHMM (MMCMaTHe^) UeJieC006pa3H0 OTMNBKy npOBOOXMTb 

npn 4>MKcwpoBaHHOM rpaweHTe TeMnepaTypH, 

C ueju>» nOBbmieHMH tohhoctm aHajin3a m coxpameHMH ero 
^jimtgji&hoctm npeOTOHTMTeJii>HO b npouecce otmubkm 
15 onpeflejiOTB 3aBMCMMOCTb KOJiMHecTBa ocTaBBiwxc* AynJieKcoB 
ot TeMnepaTypbi m cpaBHMBaTfa c saBMCMMOCTbW ^jih flHK 
MSBecTHOft nocJie^oBaTeJifaHOCTM . 

Uejiecoo6pa3Ho ( c ijejiM) ynpomeHHH MeTO^MKw m 
coKpameHMH ee jajiMTejibHOCTM $opMMposaTi> Ha6op 

20 OJIMrOHyKJieOTMJtOB C KOHUeHTpaUMHMM f O 6 OCII6MMB aiOlUHMM 

owHaKOByio TeMnepaTypy ^Mccou^iauMM Bcex nojiHOCTtio 

KOMnjieMeHTapHbix jsynTiexcoB . 

npe^noHTMTeJjfeHO jsjih coxpameHWH fljiHTeJibHocTw aHajiM3a 

$OpMMpOBaTb Ha6op OJIMrOHyK-neOTHflOB C KOHUeHTpaUMHMM f 

2 5 o6ec5neHMBaioiaMMM npOBeaeHne rM6pnflM3auMM w otmkbkh 

nojiHOCTi>io KOMnjieMeHTapHbix aynjiexcOB npn oflMHaxoBOtf 
TeMnepaType, 

3H5IB JieHHblH cnOC06 flaeT B03MO*HOCTb 3HaHMTeJlfeHO 

ynpocTMTi* npouecc no cpaBHeHMW c M3BecTHbiM cnoco6oM, 
30 noBMCMTb ero HyacTBMTeJibHocTb, tohhocti» h 

BOCnpOM3BO«MMOCTb. 3aflBJIHeMWft CnOC06 n03B0JIHeT nOBWCMTB 
npOM3BOWreJl£»HOCTb BCJie^CTBWe CHMXeHMH Tpy^OeMKOCTM 
MeTOflMKM M COKpaiUeHMH ee flJWTeJIMOCTM , a TaKXe CHH3MTI> 

pacxo fl Hcnoji^ayeMUX peareHTOB . KpoMe topo, BrtSparae 
35 pa3Mepbi HHeex m nponeacyTKOB Meaysy hmmm hbjihiotch 
Haw6ojiee noflxo^HiuHMM coneTaHMH ycTpottCTBa, corvnacHO 

H306peTeHHK) ( C MSBeCTHOK TeXHOJIOrMHeCKOft M 

H3MepMTeJii>HO^ annapaTypofi ♦ 

3aflana TaKxe peiuaerrcH TeM, hto 3atfBJiHeTcst 
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ycTpoftcTBO m onpeae.neHM« H y K .neOTWWO« 

nocJieflOBaTeJiBHOCTM HHK, co*ep*ai*ee iKwnorcxy, 

npHKpenJieHHyio k ee nosepxHOCT* MaTpnay, EKJUOHaiomyio 
naGop ojiwroHyitneoTMflOB 3afla HH o« ajimhh, npHHeM, corviacHO 
5 H3o6peTeHMio f MaTpnua npHxpeiuieHa k nojwoKKe nocpeflCTBOM 
npocnoflKM rejia c tojuuhhom, He npeBbUiiaioineJ* 30 mkm. 

npeanoMTMTeJibHO npocnoflxa rens coctomt ms MHOxecTsa 
no HHCJiy aJieMeHTOB MaTpHUH ynacTKOB, OT fl e.neHHbJX own ot 
Apyroro npoMexyTKaMM . npocJioftxa rena o6ecneHHBaer 
10 o&beunoe saKperoieHHe OJiHrOHyicneOTWXOB npw emkocth 
3HaHHTej«»HO npesocxoflsmeM eMKocT* MOHOMOJieKyjinpnoro 
cjiosi, a npoanoBKa rejra, cocrroamaa us MHOxecTBa 
ynacTKOB, OTfleneHHKx o«hh ot apyroro npoMexyTKaMW , flaeT 

BOSMOXHOCTb JIOKaJlMSOBaTI, H eo6xO*MMOe KOJIHHeCTBO 

15 0-nnroHyKJieoTHflOB b Bi*6paHHOM o6fae M e rejia. Bee 3to 

HOSBOJiaeT MHHHaTK>pH3HpOBaTI, MaTpMUy, yBejIMHMTI, CKOpOCTb 

Bcex npoTexaioinMx npoueccoB, tbm caMWM coKpaTHTb 

WIKTeJIfcHOCTfc HeTOflHKM TO CnOC06y . IIOBblCKTt, 

HyB cTBMTeji&HO cT£> f pa3peuiaK>myK> cnoco6HOCTt, tohhocti,, 
20 BoenpoMaBOflHMOCTb enpeofia m ycTpoHCTBa, a Taxxe 
coKpaTMTb paexofl peareHTOB. 

npeanoHTMTeJiBHbiM BapnaHTOM aaaansieMoro ycTpotfcTBa 
HBJiaeTca ycTpoftcTso, b kotopom noBepxHOCTE. Kaworo 
ywacTxa npoanoMKK reJia MMeeT $opMy KBaapaTa c flJiMMOft 
25 cTOpoHbi 25-100 mkm H paccTOHHMeM uexzy KBaapaTaMM, 
paBHbW yflsoeHHOi? W HHe cTopoHbi. Taxoe KOHCTpyKTHBHoe 
BHnoJiHeHMe ycTpoftcTBa nosBOJiaeT 6hct P o ycTaHaBTiMsaTBCH 
flMHaMHHecKOMy paBHOBecMK) B nponecce rM6pM W sauHM f 
cHMSMTb paexofl peareHTOB, hobmcmtb HyBcrawTe^HOCTi, m 
30 fl aeT b03MO*hocti> McnoJitaosaTB He pawoaKTHBHbie , MeHee 

TOKCHHHUe MeTKM. 

fljra Bcex sapwaHTOB ycTpowcTBa HBJisieTc* 
neJiecoofipaaHbiM BbinojmeHHe npocjio«KM ms 

noJinaKpHJiaMKflHoro rejia, KOTopaa yaoona b npHMeHemiw, 
35 jierKO .nocTynHa m Jierxo BoenpowaBOflHMa. 

3aaBJiaeMoe ycT P o*CTBO nosBOJiaeT ynpocTMTt MeToawcy 
onpeaeJieHMS HyKJieoTM«HO* nocJie fl OBaTeJiE.HOc T M flHK, 

COKpETMTb ee flJWTe.ni,HOCTI> , nOBHOKTb HyBCTBHTeJIbHOCTb, 
TOHHOCTb K BOCnpOMSBOflMMOCTb r a TaKJKe CHMSOTb pacxo* 
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peareHTOB. 

KpaTKoe onwcaHMe HepTexcefit 

5 B nocjiejiyiomeM M3o6peTeHwe noacHaeTC* no*po6HhiM 
onncaHMeM npMMepoB ero BbtnojmeHH* co ccbuixaMM Ha 
npMJiaraeMwe HepTe>KM f Ha kotopwx: 

«>Mr . 1 M3o6paxcaeT ycTpotf ctbo flJin onpeaeJieHM* 

HyKJieOTHflHOtf nOCJie^OBaTGJIbHOCTM flHK , BMfl 

1 0 cBepxy ; 

4>nr*2 - to xe caMoe, hto m Ha ^Mr*!, npo^ojiBHbifi paapea; 
*Mr.3 - cxeMy xhmmhsckhx peaxuMtt npM MMMo6MJiH3auMM 

ojiwroHyKJieoTM/ia b nojmaKpHJiaMMjmwtf rejm; 
<J>nr.4 - rpa$MHecKM xpMBbie otmmbkm AT-6oraTNX. aynjiexcos 
15 (no3MUMH a) m GC-6oraTbix .ayniieKcoB (no3MUMH b) ; 

Ha ocm opflHHaT oTJioaceHH ocTaBBinecH flynjieKOM, b 

%, a Ha ocm aficuwc TeMnepaTypa oTMbiBKM, C; 
*Hr.5 - rpa$MK aaBHCMMOCTM TeMnepaTypw otmwbkm *ynjieicca 

(noKaaaH BBepxy; M-MaTpMua) ot KOHueHTpauwM 

20 MMM06MJlM30BaHHOrO OJlMrOHyKJieOTM.ua, Ha KOTOpOM 

no ocm opwnaT oTMeneHM ocTaBDwecs aynJieKcw, b 
% 9 a no ocm a6cuMc TeMnepaTypa otmmbkm, C; 
<PMr.6 - rpa$MK 3aBMCMMocTM TeMnepaTyp otmwbkm 
AT-6oraTi?ix m GC-6oraTbix ^ynJiexcoB ot 

25 KOHIjeHTpaUMtt OJlMrOHyKJieOTM^OB r MMM06MJIM30BaHHbtX 

b rejie f Ha kotopom no ocm opaKHaT OTMeneHW 
OGTaBuiMecH jayruiexcbi, b %, a Ha ocm adcuwc 
TeMnepaTypa otmwbkm, C; 
$Mr . 7 - cpaBHMTejifcHyio anarpaMMy o6Hapy»ceHMH MHCMaTHe* b 
30 ^ynjiexcax paaHoro GOcocTaBa Ha MaTpnue c 

n0fl06paHHbIMM KOHUeHTpaUMHMM MMM06MJIM30BaHHHX 

ojiMroHyxjieoTM^oB ; 

* M r.8 - CXeMy MMK.pOMaTpMU,bl f MJIJHOCTpMpyiOlI^lO 

CneUM^MHHOCTB rM6pM«M3aUMM M HyBCTBMTeJI£>HOCTi> 

35 MeTOfla. 

jlymiiMft BapMaHT ocymecTBJieHMH M3 o 6 peTeHMH 
3aHBJiHe M oe ycTpotfcTBO rjih onpeaejieHM* HyKJieoTMflHO* 
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nacJieaoBaTe^HOCT* HHK co*ep-KKT nowicawy 1 C*nr.l, 2), 
npenMymecTseHHO cT©KJiHHHyjo , m npuKpeiuieHHyK, k ee 
nLepxHOc™ MaTpnuy 2 nocpeacxBOM npocofcKH re** 
TOJ1 -*-Hoa, He npeBHHiasmeK 30 mkm. npociio^a re** mokst 

5 COCTOHTB H3 MHOJKeC TB 3 HO W 3*eMeHTOB MaTpHIJ-J 2 

vnacTKOB 3, OTfle^eHH-ax o«mh ox apyroro npoMeacyTKaMH 4 
npoMe«yTKM 4 MoryT paa^HHOro paanepa. ynacTKH 3 

MoryT HMeTb pasjiMHHyio $opMy. 

npeflnoHTMTe^moM aBJiaeTCH ycTpoftCTBO, b koto P om 

10 noaepXHOCTB xaaworo ynacTxa 3 mmsbt *op M y KBaapaxa c 
ipiMHOK ctopohh 25-100 mkm M npoMeKyTKaMH 4 Mew 
KBSflpaTaMM r paBH-OMx y*BoeHHOf. SMHe cto P ohh. npoc*o«Ka 
M o*e T Out* BbinoJiHeHa hs paaJiwnHoro re**, 
npe»noHTMTej«,HO M3 nojiHaKpHJiaMKW-oro re.n«. 

15 MaTpi.ua MoaceT 6 H T b H3roTOB*e H a cjibwkwm oSpasoM. 
fl B a npeflMe™ c*eK*a, o*ho hs koto P hx npe^apHTe^HO 
o6pa.6aTHB aiOT Bind Silane, apyroe - Repel Silane m 
noKpwBaioT tohkhm coeM Triton X-100, ycTaHaB^ 

flKCTaHUHOHHO C HOMO^O npoKJiaflOK to^ho*!, He 

20 npea^naiome* 30 mkm, o6pa30BaHHH* sasop Mew h«mh 
sano****,* pacTBopoM re^ h fl o«H fl a»Tca 3a.Bep11.eHHH 
npouecca re*eo6pa30BaHii5-, aaxeM BepxHee creoo CHHMaioT. 
CTe_aio co cnoeu re** no«cyiuHBaioT , <-acT_, re^ y*a**K>T, 
HanpwMep MexaHHMecKHM cnocofiOM, tskmm odpaaoM hto «a 

25 noBepxHoc™ c-reKJ-a ocxa-oxc* yHacTKH-HHeflKH re** c 
npoMexyTKaMH Mew hhmm. no^yneHHyio noBepxHocT* 
o6 pa6aT«Ba»T b xeneHHe 2-5 MHHyT Repel Sxlane, 
npoMtmaiorr cnHp-roM, aaxeM 6h«hctm***tom h BWcyiiWBaioT • 
oLroHyx.ieoTH^, co«ep*ai^e Ma 3'-xoHue 3-MeT^ypKW.H, 

30 okhc**** 1 MM nepHO*aTOM naxpHH b Tene^e 10 M^rnyr - 1 
naca npM KOMHaTHoK Tewnepaxype, oca^a^T 10-k> o6*eMa M H 
2%-HOro LiClO, b auaTOHe h pacTBop*K>T b BO*e. SaxeM 
ocymecTBJiHiOT HMMo6H*H3a_*.-0 o*HroHyK*eoTHflp B b re*e. fl-i* 
9TOro hs Heo6xo«MMoro Ha6opa b HHeBKH BMcyiueHHOf- Ha 

35 B03*yxe MaTpMHH Hancc** o fl H H aKOB U e no o6*e M y 

oKHceHH.x o^TOHyK.eoWOB, npwHeM b xaw* anenKy 
cTporo oflHoro mna. 

HPH 9TOM $O P MH P yi0T Ha6op OJlMFOHyKJieOTHflOB c 

KOHueHTpauKHMK ojmroHyKJieoTMflOB , oeecneH^a^ 
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aaflanHyio TeMnepaTypy aHccoiviamdM ayiuieKCOB b npouecce 
otmhbkm . HaOop ojiMroHyKJieoTMBOB mojkho $o P MnpoBaTi» c 
KOHueHTpauMaMM, o6ecneHMBa»mnMH oflHHaxoByio TeMnepaTypy 
flMCCOUMaWM JWfl Bcex nojiHOCTbio KOMnJieMeHTapHHx 
5 fl ynJieKCOB mjim c KOHueHTpaiWHMH , o6ecneHMBa»mMMM 
nposefleHMe noc/ieayioninx rH6pM«M3auHH m otmwbkh xiojihocvmo 
KOMnJieMeHTapHHX flyruiexcoB n P M oaMHaxoBoH TennepaType. 
3a-reM Ha MaTpwy co c*o P MMpoBaHHbiM Ha6opoM 
ojinroHyKJieoTMflOB HaHOCHT TecTMpyeMHti $parMeHT flHK, 

10 MeMQHHMft paflMOaKTMBHOft mjim $jiyopecueHTHOH MeTKOft, B 

6y$e P HOM pacTBope. HaneceHHe npoBOfl«T tskmm o6paao M , 

MTOfiH paCTBOp nOKpblBaJI BCe TOHKM C MMM06MJM30BaHHHMH 

ojinroHyKJieoTMaaMM, npososHT rM6pM fl M3auMio H a6opa 
OJiMroHyKJieoTMflOB c MeneHHOft TecTHpyeMO* flHK m 
15 ocymecTBJisnoT oTMbmicy fl ynJie K coB npw ycJioBM*x 
flMCCOuMauMM. nocjie H&ro nposoflHT pacnoanaBaHne 
oflMHOMHMX sahien ochob&hk^ b TecTKpyeMOft flHK no aHajiwsy 

pacnpeaeJieHMa mgtkm. 

no peayjifaTaTaM aHajiMaa pexoHCTpynpyioT 

20 n ocjieflOBaT6JibHocTb TecTHpyeMon flHK. B aasiBJiHeMOM 
cnoco6e c ueJifeio HwentHoro pasjiwHeHM* nojiHOCTbio 
KOMnJieMeHTapHux ayiuieKCOB ot flyiuieKcos c tomsmhumm 

MyTaUMflMW (MMCMaTMaMM) OTMNBKy flynJieKCOB nposo^HT n P M 

1,MKcMpoBaHHOM rpawieHTe TeMnepaTyp. C uenwo coxpameHH* 
25 fljiMTeJibHocTM anaJiMaa k noBbmieHMH ero tohhoctm 
xejiaTeJibHO b npouecce otmubkm onpeAejiHT*. aasHCMMOCTb 
KOJiMHecTB a ocTaBumxcH flynjieKcoB ot TeMnepaTypu m 

CpaBHMBaTb C 3aBMCMMOCTbB flJM flHK M3BBCTHOH 

nocjieaoBaTejibHOCTM . 

30 ycTaHOBJieHO, hto domtm Bceraa cymecTByeT Taxa* 
TeMnepaTypa, n P M koto P o« oTHomeHMe rM6 P HW3auMOHHbix 
cMPHaJiOB noJiHocTBio KOMiuieMeHTapHoro H cooTBeTCTBynwero 
AynJieKca c TOHeHHNMn My t aiin hmm aocTaTOMHO Be-nHxo (He 
M e H ee 10 pas) , HTo6bi Ha fl e*HO pasJiMHaTi, mx. McKJnoneHMe 

35 cocTaBJBnoT HexoTopwe xpaeBue MMcwaTMM t cTaOMJibHocTi, 
KOTopbix BMCoxa. OflHaxo , 3TO He orpaHMHMBaeT 
npHMeHHMOCTb saHEJiaeMoro cnocoSa. fleHcTBHTeJibHO , n P M 
MccJieflOBaHMM M3B6CTHWX noaneaoBaTejibHocTeH (HanpMMep, 
BbiHBJieHMe MyrauMK) Bceraa mohcho Bbi6paTb xaxon 
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3aMeHa 



HMMOfiMJiKsyeMM* ewMTOHywieoTKn , ^o6u oxraaeHaa 
ocHoaaHH* QKaaaJiacB BHyTp* flyruieKca. C *pyro« ofopoai, 
npn aHa^ae HeH3BecTHO<4 Hy^eoTKflHO* nocwate™™ 
( cMKBeHC «HK) npoei.eMa KpaeBHX MMCMaTHeft othocmtsjie»ho 
5 .nerKO peaiae-rc* npn o6pa6oTKe aa 3BM peay^axoB 
rKfipH^aaimH *par M eHTa «HK c o^roHy^eoTMflHo* 
naxpHaeft. 3WW-* <=noco6 oWMT *»wn0* 

yCTOKHHBOCTIJO aa OHeT M36HTKa MH$opMaunM. 

Ajih Jiynmero nonHMaw** Hac-rosnnero H3o6pe T eHna 
10 np«BO«HTCH cjieaymKe npHwepw ocymecTBJieHMH saHBJieHHoro 

cnocoGa . 

IIpMMep 1 . 

H3I*OTOBJieHHe MaTpMUbl C HafiOpOM OJlMrOHyKJieOTMflOB . 

O^roHytoieoT^bi «weaxpy»* T BepflO$a3H«M 

15 ^c$opa M MflHTH«M MeTOflOM ( oHSTHe saw* o npOBOfl^T B 
HacMneHHOM BOflHOM pacTBope aMMMaxa n P K 55 C b TeneHne 
12 m) m OHMmaioT 9Jl eKTpo$ope30M a nojiKaKpmiaMHflHOM reJie 
B fleHaTypMpyiowx yc*oBH*x. O-nnroHyK/reoTWU* Mar«r P 
([ 7 32 P]ATP m noJiHHyKJieoTOWCMHasotf T4) no 5'-Koimy «o 

20 cneHH«I>HHeCKOft aKTMBHOCTH 3 MKKM/llMOJIb. 

Jtsa npeflMeTHhtx cTeKJia, o«ho hs KOTopaix o6pa6oTaHO 
Bind Silane, a spyroe - Repel Silane (LKB) k noK P «ro 
tohkmm CJI oeM Triton X-100, ycTaHaB-nMBaioT flMCTatmnoHHO c 
noMontbW npoicnaaoK Toxrwno* 30 mkm. 06paaoBa««« sasop 

25 Me**y hhmh aanOJiHHKJT pacTBopow 896-Horo aKpMJiaMwa, 30:1 
N N'-MeTHJieHCHcaKpMJiaMHfla, nepcyjib^Ta aMMOHHflt m TEMED 
n'ocTaBJiaiOT jyia nojiMMepM3annn Ha 1 h. Ilpn stom Meawy 
npeflMeTHNMM cTeKJiaMM $o P M«pyeTC* npocJioftKa rex* 
rojwmon 30 mkm h c pasnepaMU KOTopue onpeaeJisioTC* 

30 pasMepaMK npeaMeTHoro CTeK^a. nocne nomomp^mm 
sepsmee c T e KJ io cHHwaioT. CTeKJio co cjioen nojiMaKpHJiaMMfla 
oepaeaTHBaWT b TeneHMe naca n P M KOMHaTHO* TeMnepaType 

5096-hhm rwapaanHOM. 

O^MroflesoKCMHyKJieoTMflbi, coflepxamne Ha 3 -KOHue 
35 3-MeWPWH, ocHOJDWr 1 mM n»pm»MOM HaT P «« b 
TeHeHMe i m „ pM KOMHaTHoa TeMnepaType, ocaawaiOT 10-» 
o6*e M aMK 2%-Horo LiCIO, b aueTOHe M pacTBOpsaoT b Bo fl e. 
Ha BMcymeHHyio H a Boaayxe naTpwoy mmmo 6kjim3 sufM c 

noMOnu>K> MHKpoMaHMnyJiHTopa , cHa6*eHHoro flOsa-ropoM c 
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KanwJumpHOtt Hacajucott t HaHocHT KanJiM no 0,5 mkji 
OKMCJieHHoro oJiwroHyKJieoTMjQia ( b KOHueHTpau,wn 1 0 
nMOJii>/MKJi) . njiacTMHKM noMemaiOT Ha 4 h bo BJiaacHyio 
KaMepy, cyinaT 0,5 h Ha otkpntom Boasyxe, npoMwaaiOT 
5 rM6pM#H3auMOHHMM 6y$epoM (1M NaCl, 10 MM Na-$>oc<|>aT pH 
7.0, ImM 3TMJie«waMMHTeTpayKcycHa5i KMCJioTa) , 

onojiacKMBattT Boaofl m xpaHHT cyxwMM npw -20 C. 
OJiwroHyKJieoTimbi MMMo6MJiM3yidT b HHettxax KBaapaTHOH 
Maxpwmfai ♦ 

10 B KanecTse jiMHtcepa 6epyT 3-MeTMJiypwwH, 

npMCOSflMHBHHMfil 5 1 - 3 r MeKHyKJieOTHflHOtt $OC$OflM3$MpHO» 
CB5l3bX> K MMM06MJIM3yeMOMy OJIHPOHyKJISOTM^Xy ♦ Bw6op 

3-MeT*uiypi«MHa onpe^eJuieTCH TeM, hto oh He odpaayeT 

npOHHHX BO^OpOflHHX CBHSeft HM C OflHMM M3 npMpO^HhlX 

15 ocHOBaHH#« CxeMa xmmhhockmx peaicuwfi npw MMMo6wjiM3aunM 
ojinroHyKJieOTM^a b nojiwaKpMJiaMMAHbi^ re Jib 

npowJUiiocTpMpOBaHa Ha <£>wr « 3 . 

OxMc-neHMe 3'-KOHueBoro pM6oHyKJieo3H*a 

oJinroHyKJieoTHfla 1 ($wr.3) NaI0 4 npMBOflMT k npow3BO«HOMy 

20 2, HecymeMy Ha 3 r -icom;e awajibjxerwflHyio rpynnnpoBKy. C 
.upyroA cTopoHbi, npn o6pa6oTKe nojiHaKpnJiaMMfla 3 
rw*pa3WHOM nacTb aMMflHBix rpynn aanemaeTCsi Ha 
raflpa3imHi>ie 4 r KOTopwe Jierxo pearnpyiOT c 
3 • - wa*baern*OM . npi* 3TOM o6pa3yeTCH oTHOCMTeJibHO 

25 cTa6MJ!bHoe Mop$ojiHHOBoe npoM3BO#Hoe 5. ^ 

Xor MMMo6MJiw3auMM KOHTpoJiMpyjoT no [ 5 r - P] MeTKe f 

BBe^eHHO^ C nOMOlUfeJO KHH&3U B MMM06MJIM3yeMWe 

OJIKrOHyKJieOTMaH . BUXOA MMM06HJlH3aHHM ( TO CCTb AOJlft 

oJiHroHyKJieoTMfla, Heo6paTMMo cBH3aBmerocsi c rejieM) 80%. 

30 IlpH 3TOM Ta ace BeJiMHMHa fl-ns* HeOKMCJieHHoro 
oJinroHyKJieoTMfla, ncnojib30BaHHoro b xanecTBe tcoHTpojia Ha 
HecneuM^HHeCKyio cop6uMio, cocTaBJineT Meaee 2%. -Tekmm 
o6pa30M, aojix MO-nejcyji, cBH3aHHbix cneuM$M4ecKH 3a 
3 r -KOHeu, f npeBbmiaeT 98%, 

35 CBH3b ojinrOHyKJieoTM*a c nojiMaxpHJiaMH^OM ycTOfcHHBa, h 
MaTpnua BbwepjKMBaeT He MeHee 5-7 omkjiob 

rM6pM«M3aUKM/OTMHBKM 6e3 3aMeTHOPO M3MeHeHMH 

rw6pMW3auwoHHHx cboHctb. BpeMH nojiypacnajia cbh3m 
OJiwroHyKJieoTM^-reJib npn 60°C cooTaBJineT 2 h, a npw 25 C 
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- 36 h. 

Emkocti, HOCHTejifl oueroiBaioT nyTeM mmmo6mjim3 aipiM 
OAHoro m topo *e KOJwnecTBa P-weneHHoro 
QjiMroHyKJieoTMfla, paafiaBJieHHoro HeMeneHHWM «o pasjiHHHo* 
5 cnenKSWHecKOft oktmbhoctk. 100 nwojib xojio fl Horo 
ojmroHyK^eoTMfla Ha TOHicy (to ecT* Ha 1 mm noBepxHocm 
hjw 0, 03 mm 3 o6-be M a rejis) He HacMuaeT cBHaweaHMH. 
AHajiorHMHue 9Kcnepn M eHTN c oKHcneHHHM nepwoaaTOM 
[a- 32 P]UTP noKa3ajin, hto eMKOCTB rens cocTaBMeT okojio 
10 1 hmojib Ha 1 mm 2 noBspxHocxH rejw. 3to oooxaercTByeT 
KOHueHTpauMM 30 MM aKTHBHKX rpynn (KOHueHTpauHH aMWHax 
rpynn b 83S-hom nojiHaKpKJiaMMfle cocrraBJiaeT 1 M) . 

npMMep 2 . 

PeKOHCTpywpoBaHwe HymieomUHOft nocJiesoBaTeJi&HOCTH 
15 17-HJieHHoro fle30KcnojiMroHyKJieoTMfla . 

Ha noflroTOBJieHHoi* KaK onwcaHO b npuMepe 1 
ojmroHyKJieoTHflHoR MaTpwe npoaoaaT r*6 P H*naau.MK> nerapex 
renTaneKaHyKJieowaoB cMKBeHcoBoro npaftMepa $ara Ml 3: 
5»-d(GTAAAACGACGCCAGT) H Tpex ero npOHSBOflHHX , 

20 OTJIMHaiOmUXCH OflHHM O CHOBaHMSM ( HOflHepKHyTO ) : 

5 ' -d ( GTAAAACGATGGCCAGT) 
5 ' -d ( GTAAAACGAAGGCCAGT) 
5 ' -d ( GTAAAACGACGGCCAGT) 

C MMM06MJlM30BaHWMM B reJKS OJIMrOHyKJieOTHflaMM («JIHHOJ* 7, 
25 8 9 12 M 15 MOHOMepHHX 3BeHb6B) , nOJJHOCTBK) MJIM 

MacTMHHO KOMiuieMeHTapHHMH paaJiHHHWM ynacTKaM 

renTajteKaMepoB . 

MeneHHtoa $par M eHT flHK (0,01 mkKh, 30 $moj«,) b 1 mkji 
6y$epa nifipMOTraawoi (1 M NaCl, 10 MM Na-<poc$aT pH 7,0, 
30 ImM sTMJieHwaMMHTeTpayKcyHaH KHCJioTa) hshocht Ha 

MaTpHtty C MMMO (5miH30BaHHHMM OJlHrOHyKJieOTHflaMH T3KMM 

ofipasoM, hto xaswaH xanJisi rn6pwflH3auMOHHOii c M ecn b 

TOVHOCTM nOKpHBaOT TOHKy MMMO 6MJIM30B dHHOrO 

OJiMroHyicneoTHfla, m MHKyStipyioT 1 h npw 0°C. q ILnacTMHxy 
35 onoJiacKMBaiOT 6y$epoM rw6 P HflH3am4M npw 0 C, saxeM 
OTMbxaaioT 10 pas no i mmh 20 mji xoro ace 6y$e P a npn 
TeMnepaiype, noBHmaiomeKca Ha 5°C he Ka«aoft cTyneHM 
otmmbkm. nocjie K a«flOM CTyneH* rM6 P MW3auMOHHbi« cHrnaJi 
perncTppipyioT nepes cbmhuobh* KOJiJiMMaTop b Kaxao* tomks 
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cneTHMKOM pawoaKTMBHOCTM (Miniitionitor 125, Victoreen, 
cmA) , cHabxceHHWM cyMMaTopoM MMnyjii>coB ♦ 

QtHOIUBHHG OCTaTOHHOtf paWOaKTMBHOCTM K MCXOAHOtt B 

AslhhoPi TOHKe OTKJiaabraaioT Ha rpa$MKe b ji o rapn$MM4ecKOM 
5 Macnrra6e a 3aBHCMMOCTM ot TeMnepaTypw ($Mr.4) . 

Ha $wr.4 npe^cTaBJieHH KpHBiae otmmbkm .ayruieKcoB, 
o6pa30BaHHbix npa^MepoM Ml 3 mjim ero aHaJioraMM c GC 
($wr.4a) m AT-6oraTWMM ($Mr.4B) oKTaHyKJieoTM^aMM f 

MMM06MJlM30BaHHbIMM B reJie, KOMnJieMeHTapHbIMM AByM 

10 pa3JiMHKMM ynacTKaM npaKMepa Ml 3, ho o6pa3yK>mHMM 

ae$eKTHwe ^ynjieKCH c ero npoM3BO«HbiMM (ace ayn.neKcw 

npeflCTaBJieHbi Ha $wr, 4) . 

B KanecTBe Mepw cTa6MJii>HocTM flynJiexcoB Bw6wpaK)T 

TeMnepaTypy otmmbkm (T w ) , KOTopyio onpeaeJwnoT xax 
15 TeMnepaTypy, npw kotopoA rw6pMflM3auMOHHhi^ cwrHaji b 

cooTBeTCTByiome^ TOHKe yMeH&iuaeTCH b 10 pa3 no OTHOiueHMio 

K HCXO^HOMy ypOBHlO . OnpeflBJlHIOT 3aBMCHMOCTb KpMBhIX 

otmhbkh flynJieKca ot o6i>eMHO# KOHueHTpauww 

MMM06HJiM3OBaHH0ro ojiMroHyKJieoTM.ua b rejie. KaK bmaho M3 
20 $Mr.5, T synjieKca cmjii>ho 3aBMCMT ot KOJiMHecTsa 
ojiHroHyKJieoTMfla, MMMo6MJiH30BaHHoro b nHTHe aaHHoro 
p a3Mepa , ^jih MccJie^OBaHHoro MHTepBaJia KOHU.eHTpau,Mtf b 
npeaejiax 3KcnepMMeHTaji£>HOft oium6km TeMnepaTypa otmhbkh 
aynJiexca noBumaeTCH Ha onpeaeJieHHoe hwcjio rpanycoB npw 

25 y B e JTMHeHMM KOHU.eHTpaU.WH MMM06MJ!H30BaHHOrO 

oJiMroHyKJieoTMj^a b onpesejieHHoe hhcjio pa3. flaHHoe 
npaaMJio BhinoJiHHeTCH ^jih Bcex wccne^noBaHHbix ^ynjieKCOB. 
TaKMM oCpasoM, moxho M3MeHHTb cTafiMJibHOCTb Kaxmoro 
ojiMroHyKJieoTM^a • B aaHHOM npMMepe KOHueHTpauMfl 5 nMOJib 
30 Ha TOHKy o6ecnenKBaeT cTa6MJit>HOCTi> ajih #ynJieKcoB b 
AMana30He ot 20 no 40°C. 

KpOMe ojiwroHyKJieoTMflOB , noKa3aHHbix Ha $nr . 4 , 

HCGJie^OBaHO 3HaMMTeJli>HOe hhcjio 1- r 8- , 9-, 12- M 
15-HJieHHMKOB, nOJIHOCTbK) MJ1M H3CTWHHO KOMnJieMeHTapHblX 

35 npaftMepy Ml 3, a Taxxce ^ynJieKcoB, coaepscamnx apyrne TMnn 
MMCMaTHeK . flaHHbte no oTMWBxe ^ynJieKcoB 

renTa^eKa^e30KGMHyKJieoTMflOB c hmmo C5m JiM30BaHHbiMM 

OKTaj5e30KCMHyKiieoTM^aMM npHBejieHW b Ta6jiMU.e. 

KaK bmaho M3 $nr.4 m Ta6jiMUbi ( noHTM Bcer^a 



Jr. 
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Ta6mufl 



coBepmcHHHX fly^ieKCOB > sy^eKcoB, coflepwx oflHHo™ 



MHCMaTTO 



npaBHJlBHbtH 



pf 

GTCGTTTT 
[3» - -GCAGCAAAAT- 

(28±0,5) 



pf 

, CGTCGTTT 
1 3* - -GGCAGCAAAA- 

(28±0,5) 



, CCGTCGTT 
3 » CGGCAGGAAA- 

(33 ±0,5) 



MHCMaTO GT 

* 

(AT**, -C) 



p 

G TCGTTTT 
3' G T AGCAAAAT- 

(-7±1) 



C G TCGTTT 
3* GG T AGCAAAA~ 

(43±2) 



, GCCGTCGT 
[3' CCGGCAGCAA- 

(41 ±0,5) 



CC G TCGTT 
3* CGG T AGCAAA- 



MHCMara GA 
(ATj* °C) 



MncMaTO CC 
(&r£*, °C) 



pf 

G TCGTTTT 
3' G A AGCAAAAT- 

(-16±2) 



pf 

C G TCGTTT 



3» GG A AGCAAAA~ 

(-21 ± 1) 



3 f - 



r 

'GTCGTTT 
,CAGCA 

(-3±0,5) 



~G n CAGCAAAA~ 



(~12±1) 



GCC G TCGT 
3' CCGG T AGCAA- 



pf 

. GGCCGTCG 
3 » ACCGGCAGCA~ 

(50±0,5) 



TGGCCGTC 
3 > GACCGGCAGC- 

( 41±0,5) 
~ pf 

CTGGCCGT 
y TGACCGGCAG- 

(36±0,5) 



CC TCGTT 
3> CGG A AGCAAA~ 

(-24 ±1) 

pf 

GCC G TCGT 
y CCGG A AGCAA- 



Af 



(~U±1,5) 



pf 

GGCC G TCG 
3 » ACCGG T AGCA- 

(-14±1,5) 



pf 

TGGCC G TC 
3» GACCGG T AGC~ 

(~12±0,5) 



3'- 



3'- 



(-25±1) 



C P* 

C GTCGTT 

-CG C CAGCAAA- 
(-30 ±1) 

pf 

GCCGTCGT 
-CCG C CAGCAA- 

(-36±2) _ 



pf 

, ACTGGCCG 
[3'-TGACCGGCA~ 

(39±D 



G ^ 
GGCC TCG 

3' ACCGG A AGCA~ 

(-2 3 ±1) 

pf 

TGGCC G TC 
y GACCGG A AGC- 

(~17±0,5) 



pf 

GGC C GTCG 
3' ACCG C CAGCA- 

(-33 ±1) 



pf 

CTGGCC G T 
3' TGACCGG T AG~ 



(~ 10±1,5) 

— r 



ACTGGCC 
CCGG 

(-5*1) 



3'-TGACCGG T A" 



CTGGCC T 
3 » TGACCGG A AG~ 



(- 6±1)_ 

¥ 

ACTGGCC 
A.CCGG 

<-2±0,5) 



c r M 

TGGC GTC 
3' GACCG C CAGC~ 

(-37 ±3) 

CTGGC GT 
3' TGACCG C CAG- 

(-35 ±0,5) 



3'-TGACCGG A A- 



VM 

ACTGGC G 
3 , -TGACCG c CA'- 

(,30±0,5) 



"flpHHHe ycpe«HeHH no Tpeii h3M6P£HHhm. 
**IIohhdk6HH6 TeMnepaxypH otmhbkh ^kthopo flyiuieKca 

IXieHHHM. 

npHwe^HKe: MHCMa^K bh^hbi xhphhm mpHcproM, M 
Ejia yflo6cTBa onynjen. 

* 



no cpaBHeHHio c cosep- 



- Maxpjma, chmboji n d' 
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cymecTByeT Taxan TeMnepaTypa r npM KOTopoft OTHomeHMe 
rn6pMziM3auMOHHi>iK cMFHaJioB nojiHOCTOio KOMnjieMeHTapHoro m 
cooTBeTCTByxHuero Ae$exTHoro .uynjiexca flocTaTOHHO bojimko 
(He MeHee 10 pa3), hto(5h HaaeacHO pasjiMHMTt hx> 
5 McKJnoneHHe cocTaBJiHiOT neKOTOpwe KpaeBwe mmcmsthm , 
CTa6mii>HocTi9 KOTopux aHOMajibHO BbtcoKa* 

B cjiy^ae rM6pM<KM3auMM c oKTaHyKJieoTM^aMM noJiynaiOT 

7~KpaTHhtPi M36MTOK MH$OpMaUMM , IIpMHGM JlH)6oK HyKJieOTM* 

$parMeHTa flHK b mecTH cjiynanx H3 socbMM o6pa3yeT 
10 BHyTpeHHioio napy c hmmo 6m jim3 ob aHHNM ojiwroHyKJieoTMaoM m 
jihuii> b .HByx cjiynanx Kpaesyio, npoBOflHT cpaBHemie kpmbmx 

OTMMBKM flJIH pa3JIMHeHMH nOJIHOCTbK) KOMIlJieMeHTapHblX 

^ynJieKCOB ot .aynjiexcoB c toh©hhwmm MyTauMHMM m tskhm 
o6pa30M o6HapyacHBaK)T oflHHOHHwe 3aMeHM ochobshm^ b flHK, 
1 5 no nepeKpuTMK) iiojihoctbio KOMnJieMeHTapHbix ^ynjieKCOB 
peKOHCTpyMpyiOT mcxoahw^ renTa^exaMep ♦ 
npMMep 3 

Onpe^eJieHMe 3aBHCMMOCTH TeMnepaTypw oTMbiBKM 

flynJieKCOB OT KOHUeHTpaUMM MMM06MJIM30BaHHOrO 

20 ojiMroHyKjieoTM.ua ocyxaepTBJisnoT cjie^yioatMM q6pa30M. 

npouecc npoBOAHT aHaJiorMHHO npwMepy 1 ♦ 3aBMCMMocTi> 
TeMnepaTypw otmwbkm aymieiccoB T w ot KOHueHTpauMM 

MMM06MJIH30BaHHOrO OJlMrOHyKJieOTMfla npOBOJIHT B HHTHe 

o6i>eMOM 0,03 mm 3 B MHTepBajrie KOHueHTpai*M# 5,0; 1,5; 
25 0 r 5; 0,15 riMOJit* ojiMroHyxJieoTM^a . 

3aBMCMMOCTb KpMBHX OTMbiBKM flyHJlBKCa OT o6l>eMHO# 

KOHueHTpauwM MMMo6MJiM30BaHHoro o Jim poHy k ji eo t M^a b rejie 
npe^CTaBJieHa Ha $wr,5 (b nsiTHe o6i»eMOM 0 f 03 mm 
KOHueHTpauMH OJinroHyKJieOTMaa 5,0 (I), 1,5 (II), 0 r 5 

30 (III), 0,15 (IV) nMOJifa) • Kax bmjiho M3 rpa$MKa Ha $wr.5 f 
T y synjieKca cmji&ho 3aBMCHT ot KOJiwHecTBa 
ojiMroHyKJieoTMjta , mmmo 6m jim30b aHHoro b nnTHe ^aHHoro 
pa3Mepa * flJi* Mccjie^OBaHHoro MHTepBajia KOHueHTpatwtf b 
npe^eJiax sKcnepMMeHTajnbHott ouim6km TeMnepaTypa otmwbkm 

35 aynJieKca noBbmiaeTCH Ha onpe#ejieHHoe hmcjio rpaflycoB npn 

y B e JIMHSHMM KOHUeHTpaUMM MMM06MJlM30BaHH0r0 

OJiwroHyKJieoTMAa b onpeaeJieHHoe hmcjto pas , flaHHoe 
npaBMJio BwnoJiHHeTCH nnst Bcex MccJie^OBaHHbix ayruieKcoB 
(na <j>wr,5 npMBejaeH oamh M3 npMMepoB) « 
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IIpHMep 4 

B03M0JKH0CTI. BbipaBHKBaHMH CTaGMJIfeHOCTK nOJIHOCTMO 

KOMnJieMeHTapHHX flyruieKCOB ocymecTBJiHioT cjhwqotm 
o6pa30M. 

5 nponecc npoBOfl«T aHaJiorMHHO npMMepy 2, ho 

BapfcHpyeTCH KOHUeHTpaUKS flJI* pa3JIHHHMX MMMOOMJIKSOBaHHHX 

ojiMroHyKJieoTHflOB : 

AP 90 nMOJis, GC 0,3 imOJife. 

3aBMCMMocTb cTa<5wn»HOCTM (TeMnepaTypw wccounamiH) 

10 ayiuieKcoB nosBOJiseT o6Hapy«HBaTi» MKCMaTHM b jtyruieKcax 
pa3Horo GC-cocTaBa "Ha oahoh iuiacTMHKe" . KaK bhaho Ha 
$Mr.4, noKaaaHHwe TaM flBa HMMo6MJiM30Ba H Hbix 
OJiHr-OHyKJieoTMfla HacTOJi&ieo paajiMHaroTCH no GC-cocTasy, 
mto noJiHOCTbio KOMnJieMeHTapHbrfl ayruieKC AT-6oraToro 

15 oJiKroHyKJieo-rwaa ($nr.4a, KpMBaa 1) MeHee ycTOMHHB, hbm 
Mytui&KC GC-6oraToro, coaepxamn« MHCMaTHW ($Mr.4B, 

K P MBHe 2 M 3) . OHeBPMHO, HTO B T3KOK CMTyaX*KM 

rM6pKflH3anna $parMeHTa flHK c MaTpimea, Ha KOTopo« o<5a 

OJmroHyKJieoTMaa, npw jho6oh $MKcnpo B aHHO« TeMnepaType He 
20 n03B0JiaeT y3HaTi» c tohhocte»k) *o oflHoro ocHOBaHMH, 

MMe»TCH jih b aaHHOM $parMeHTe KOMnJieMeHTapHHe km 

liocneflOBaTejifeHOCTM mjim HeT. 

06 H apy*eHHa« hsmh aaBMcuMOCTt. T w ot KOHueHxpauMM 

HMMo6MJiM30BaHHOro 0 JiMroHyKJieoTj«a nosBOJiaeT peuoiTi, 
25 npofiJieMy ypaBHMBaHM» TeMnepaTyp flMCcouManMM aynJieKcoB 

pasjiMHHoro GC-cocTaBa. KaK noKaaaHO na $nr.6, ^KpwBbie 

otmhbkm AT- w GC-6oraToro ayiuieKCOB ( AT W =30°C npn 

paBHNX KOHUeHTpaUHSDc) MOryT 6bITb XIOJIHOCTblO COBMemeHH 

nyTeM no^Sopa KOHueHTpauMtt mmmo6mjim3 ob aHHHX 

30 OJIMrOHyKJieOTMflOB B COOTBeTCTByMmMX TOHKaX. 

Mojkho cOBMecTMTE. KpHBbie otmhbkm «Ji« JiK»6oro Haoopa 
ojiMroHyKJieoTWOB h tbkmm oSpaaoM nojiysnTi, " npMBefleHHyio M 
naTpimy ojinroHyicneoTMflOB . TeMnepaTypH otmhbkm nojiHOCTi»» 
KOMnjieMeHTapHbK ( coBepuieHHtox) flyiuieKcoB «jih Bcex ToneK 

35 T3KOH MaTpMUbl 6J1M3KH Mew CO6OH, HTO nOSBOJlHeT c 

noMomwo Bcero o*hok otmhbkm n P M onTMMajibHOW TeMnepaType 
oflHOSHaMHO onpeaejiMTb Te tomkm MaTpMUbi, c koto P hmm 
aHaJiHSMpyeMbrfl $parMe H T «HK o6paayeT coBepuieHHbie 
flynJieKCH . 
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IlpMMep 5 ♦ 

rM6pnflM3aUMK> m OTMbiBKy npw oflMHaKOBofi TeMnepaType Ha 
"npHBe*eHHO# M MaTpwue c noflo6paHHMMM KOHueHTpauMHMM 

MMM06MJIM30BaHHHX OJlMrOHyKJieOTMflOB OCymeCTBJIHIOT 

5 cjie^y»mMM o6pa30M. 

npouecc npoBOfl^T aHajiorMHHO npuMepy 4 . 
H npMBe,qeHHyK) H MaTpwuy ojiwroHyKJieoTMflOB , no Tpw tohkm 
Ka»caoro M3 flsyx, rM6pnflH3yjoT m OTMMBaioT npn TeMnepaType 
35°C • y Ka 3 aHHbtfi npwHUMn npoMTuiiocTpMpoBaH Ha 
10 cpaBHMTeJibHOft ^MarpaMMe ($Hr.7), CoOTHOiueHwe ocTaTOHHHtx 
cwrHajiOB o^H03HaHHo noKE3biBaeT f b KaKMx TOHKax ^ynjieKCbi 

6bLHM nOJIHOCT&K) KOMnJieMeHTapHWMH , HecMOTpn Ha TO, HTO 

oahh H3 MHCMaTHefi - Kpaeaotf GT, BecbMa ycTO#HHB. 
npMMep 6, 

15 MJIJDOCTpaUMH HyBCTBMTeJlI>HOCTM f TOMHOCTM M 

BOcnpoH3BOjiMMocTM npe^JiaraeMoro cnocoGa w ycTpoftcTBa. 

Ilo^roTaBJiMBaioT ojiwroHyKJieoTHjuHyio MaTpmjy aHa jio pmmho 
onMcaHHOMy b npHMepe 1, ho npw 3TOM nepe^ o6padoTKO# 
5096-HbiM rM^paawHOM njiacTMHy c npocnoPiKOflt reJin 
20 BMcyuiMBaK)T Ha B03#yxe m nacTb ero y^ajiHiOT, nanpHMep 
MexaHMHecKMM cnoco6oM r ocTaBJi5iH ynacTKM b BMjie 

KB aZtpaTOB CO CTOpOHOtt paBHOtf 25-100 MKM h 

COOTBeTCTBGHHO npOMeKyTKHMM 50-200 MKM ♦ 

Hjisi rw6pM«W3auMM Mcnojii>3yT0T $parMeHTbi c 
25 $JiyopecueHTHo# MeTKoft TeTpaMeTmipoaaMHHOM Ha 3 r -KOHue, 

BBO#MMO# C nOMOlUBK) TepMHHaJIBHOfc 

nojiHHyKJieoTH^TpaHC^epaabi ( cpaB h©hmo cooTBeTCTByioumx 
kpmbwx oTMbiBKM noxa3ajio , HTO TeTpaMeTMJipo^aMMH He 
BJiMHeT Ha ycTOtfHWBOCTfa ^ynjiexca) ♦ 
30 Mcnojib30BaHMe $jiyopecueHTHOfc mgtkh no3BOJi5ieT 
npoBOflMTb rw6pjmM3auMK> b MMKpoMaciirra6e . Ha <£>nr • 8 
npe^cTaBJieHa cxeMa ojxhoPi M3 MMKpoMaTpm* , Ha KOTopoft 
OKTaHyKJieoTMfl 5 ' -d ( GGCCGTGG) MMMo6MJW30BaH b 

KB B.RP a THKaX VeJlX CO CTOpOHOtf 100 MKM h npoMeacyTKaMM 

35 paBHHMM 200 mkm. Kax BMflHO Ha $nr,8 f no3MUHH a, 

rMdpM«M3aUMH C TSLKOPl MMKpOMaTpHUett n03BOJIHeT BecbMa 
Ha^eXCHO flGTeKTMpOBaTb 3aMeHbl OTjQteJI£>HMX OCHOBHHM^ B 

nocJieflOBaTejibHocTM (Ha $wr, 8) , b KBaapaTMKe 1 
(npaBMJibHH« aynjieKc) , b KBaapaTMKax 2 f 3, n 4 (flynJieKCbi 

C MMCMaTHaMM GA t GT M CC t COOTBeTCTBeHHO) . 
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AHajiorMMHMe 3KcnepMMeHTH 6buik nposefleHH Ha 

MHKpOMaTpMUaX, r«e KBMpaTOKM rGJIS MMeJIH CTOpOHy, 

paBHyw 25 mkm; 30 mkm; 50 mkm h 75 mkm h npoMeacyTK* 
M ew hmmm 6bwn cooTBeTCTBeHHO paBHH 50 mkm; 60 mkm; 

5 100 MKM VL 140 MKM. 

nocKOJibKy pacnpeaejieHMe $7iyopecueHTHO« MeTKH MO*e T 

6NT& M3M6 P eHO C OHeH* BHCOKOft HyBCTBHTe.ni,HOCTI»K> M 

npocTpaHCTBeHHHM paapenieHMeM, HanpMMep, npw noMoum 
MMKpocKona, to npefle* ofiHapyxeHHH rH6 P H fl M 3 auHOHHoro 
10 cnrnajia onpeaejiaeTCH tojibko oTHOiueHweM cnrnaji/SoH m He 

3HBHCMT OT P a3MepOB o6"6eKTa f HHTeHCHBHOCTb 

^jiyopecneHWM KOToporo HSMepaeToa. CJieflOBaxeJiBHo r 
HyBCTBHTeJibHOCTE. o6paTHO nponopuHOHa.ni,Ha njiomaw 
o6*eKTa, to ecTb HnefcKH ojiwroHyKJieoTMflHOft MaTpmtw • 
15 MMHHaTopnaa^ waTpHW noaeojmeT noBHCMTb 

HyBCTBHTeJIBHOCTI, CnOC06a. TaK, KBajpaTMKM, MaoepaxeHHbie 
H a $ht.8, no3MU,MH d, coaepxaT COOTBBTCTB©HHO 1 $MOJIb, 
100 aMOJIE, M 10 aMOJIE. TeTpaMeTHJipoaaMHHOBOrO 

npoM3BO fl Horo fleaoKCMyp^Ha. npn stom OTHomeHKe 
20 cHrnaJi/^OH flJia KsaflpaTMKa d 3 paBHO 2, mto hp ctstomho 
fljia HasexHoro onpeae-neHWH ko Jin*iecTB a BemecTBa. 

npOMHIIUieHHaH npHMeHMMO CTb 

25 3aaBJiHeMbie cnoco6 h ycTpoflcTso MoryT naftra 
npHMeneHHe b MewuHHe, MOJieKyjispHOii GnojiorMK, ceJitcKOM 
xo3«<icTBe aJi« reneTHHecKoK snarHOCTHKK , ceKBeHMposaHMH 

M KapTWpOBaHMH flHK, fleTeKTMpOBaHHH MyTanH«. 
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*OPMyJIA M30BPETEHMH 

n ♦ 1 Cnoco6 onpejrxejieHM* HyKJieOTMAHOfc 

nocjieaoBaTeJifcHocTw flHK, BKjmHBJDiwPt $opMMposaHMe Ha6opa 
5 ojiwroHyKJieoTM^OB , npoBeaeHwe ero rwSpvuiKaauwM c 
MeneHHO« TecTHpyeMott 2HK, oTMNBKy npn ycjiobhsx 
iiMCCouMauHM ^ynjieKCOB, pacno3HaBaHne o^mhohhhx 3aMeH 
ocHOBaHM« b TecTwpyeMott JJflK no aHajiM3y pacnpe^eJieHMH 
M6TKM m no pe3yjiBTaTaM aHajiM3a peKOHCTpynpoBaHwe 
10 HyKJieoTH^HOft nocjieiiOBaTeJifcHOCTM TecTMpyeMoA flHK, 
xapaKTepM3yjowtM«cH xeM, hto $opMMpyiOT Ha6op 

OJIMrOHyKJIBOTMflOB C KOHUeHTpaUM«MM OJIMrOHyKJieOTMflOB , 

o6ecneHMBaioinMMM 3aaaHHyK> TeMnepaTypy ^ccouwauMM 
.nyruieKcoB b npoi^ecce otmmbkm ♦ 
15 n, 2 Cnoco6 no n. 1 , xapaKTepwaywiuMttcH TeM t hto 
OTMbiBKy npoBO^HT npn $MKCMposaHHOM rpa^MeHTe 
TeMnepaTypbi, 

n.3 CnocoC no JiK>6oMy W3 nn*l,2 xapaKTepM3yiowM«cH 
TeMr MTO b npouecce otmnbkh onpe^e-nsnoT 3aBMCMMOCTb 
20 KOJiMMecTBa ocTaBiuwxcH ^ynJiexcoB ot TewtnepaTypbr w 

CpaBHMBaiOT C 3aBMCHMOCTbX) RJIH JJHK M3BeCTHO# 

nocjieflOBaTeJiBHOCTM ♦ 

n . 4 Cnoco6 no n ♦ 1 , xapaKTepw3yioiuMftcH TeM , hto 

4>opMKpyK>T Ha6op oJiPtroHyKJieo?*tnoB c KOHi*eHTpauM*MM , 
25 o6ecneHMBaK)ii««MM oj&HHaKOByio TeMnepaTypy ^wccouMauMM rjix 

Bcex nojiHOCTfcio KOMnjieMeHTapHbix ^ynjiexcoB. 

n . 5 Cnoco6 no n , 1 , xapaKTepM3yiomMftCH TeM , hto 

4>opMMpyiOT Ha6op ojiwroHyxJieOTHflOB c *oHU,eHTpai4HHMH 

odecneHMBaioiuMMM npoBe*eHMe rH6pn,UH3ai^MM h otmhbkm 
30 nojiHOCTfcio KOMnJieMeHTapHiaix aynJiexcOB npw ojXMHaKOBOtt 

TeMnepaType • 

n.-6 ycTpoficTBo jotJiH onpe^eJieHMS HyKJieoTMflHOA 
nociieflOBaTejibHOCTH flHK ( co^epacaanee noflJioxcxy ( 1 ) w 
npwKpenJieHHy© k ee nosepxHOcTM MaTpwuy (2) , BKJiioHaiOinyio 
35 Ha6op oJiMroHyKJieoTWflOB 3aaaHHO# ajimhu, 

xapaKTepM33aoiueecH TeM, hto MaTpMua (2) npwKpenjiena k 
noflJiG)KKe (1) nocpeacTBOM npoanottKM rejix TOjmiMHOtt, He 
npeBbnuaioiue« 30 mkm* 

n,7 ycTpo^CTBO no n.6, xapaKTepn3yiomeecH TeM f hto 
npocjiottKa reJin coctomt M3 MHO*ecT&a no nucjiy sjieMeHTOB 
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MaTpMUbi (2) ynacTKOB (3) , OTjeJieHHtax o«kh ot apyroro 

npoMeacyTKaMH (4) . 

n.8 VcTpojicTBO no n«7, xapaKTepHsyicmieec* TeM r hto 
noBepxHOCT* Kaaysoro ynacTica wneeT $op M y KBa*paTa c 
5 nmmoft ctopohh 25-100 mkm h paccTOtfHMeM Mexay 

KBaapaTaMH, paBHHM yOTOeHHO^ HJlKHe CTOpOHM. 

n.9 ycrpoftcTBO no J«o6oMy H3 nn.6-8, 
xapaKTeppiayiomeecH Te M| hto npocjioffcca BwnojJHeHa W3 
nojiMaKpmiaMH^Horo rem. 
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♦ Oco&bM* KararopMM ccu/iomhux AOKyMSHTOD^*' 
A* AOKyuoHT, onpefle/wiouwii ofiuivw yposenb tax- 

MHKH, KOTOPHii H9 KU98T HaMOO/190 CflHBKOTO 

• OTHOLUBHHfl k np8A"fTy honCKa. 

# E* tfo/reo pnHHMM naTOMTHwfl AOKyuoHT, ho onytf/iw- 
KOBanmJH na A^Ty MowAynapoAHOM noAS^M m/ih 
nocno noa, 

.1/ AOi<ywoiir« noABepratomnA comhohhk> ncMT«3a- 

iirtO(«) Ha ntVlODHTQT* H/1H KOTOPHH npUQOAHTCH 

c uoAbo ycTanoBiieMnp astw nytf/^KauMM APy"^ 
ro ccw/^MMoro AouyMaHira, a TaKwe b APyrnx 
ue/wx (ksk ynaatHO). 

,0« Aony^eMT, oTHOcfluumcfl k yciHoay pacrpwrwo, 
npvtMeHOMHo. flucraoKP w t. A. 



# T* Co/tee noaAHnA AOtfyMBHT, onyG/mKoaaHMbift 

nocne Aaru w^wAynapoAHOA jioasmw m/im 
AaTu opH.opvuflra w Hd fiopo«amml 3aR8Ky, 
npwaeA^HHwii aaa roHMMaHna npummna haw to 
Phh, Ha kotcpwx ooiOBWBaeTCfl H306pereHHe# 

t X* AOKywoHT, vwowh* nanGo/ieo C/ihskoo othooxj- 

no o6,naAaQT. Hoa^3HO*rf h M3o6potaTeAbCKHM 
ypoaHSM, 

w y AOKyueHT, Hv*»omMfr« msm6o/i60 6^H3Koe OTHOUje- 
HH3 h npoA M » 7 y no^cna; AOKywonr 3 ccmaTaHMM 

C OA«HM M.nVi KOiKO.lbKHMM nOAOCHWMH AOKyMDH* 

jieMMoro M3?6caT6H^a, Tanoa coMOTaMwe aovimmo 
ObiTb ososhaw AA£ Awua, o(5AaAaioaxero nosna- 



.P* Aokvuoht, onyfi^H.KoaaHstbtH ao AaTW wqh^tms-- 

&f>A^OH noAa^H, it* * n'V:iG nar: ? vici!i.»?iwu?*ac*- ^, ^oKyi*«HT t r+r-nouv**;* m/ibhom OAHoro m TOro 
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